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Available online 29 October 2016Globally, tobacco smoke is the leading cause of preventable deaths. Smoking cessation counselling services are
widely available in Canada. In British Columbia, our government-funded smoking cessation service offers
counselling via phone, text, or email. In this study, we sought to determine whether age, gender, or motivation
to quit affect a patient's choice of service modality.
We included all adults ≥ 18 years who had used tobacco within 30 days prior to their Emergency Department
(ED) visit and who chose to receive phone, text, or email counselling services from November 2011–February
2013 at Vancouver General Hospital as part of a randomized-controlled trial (ClinicalTrials.gov, NCT0145437).
A one-way ANOVA was used to compare the mean age of patients in each group. Chi-squared tests of indepen-
dence were used to determine if gender or motivation to quit were associated with modality selection.
In total, 368 patientswere included. The average agewas 41.7 years and 67%were female. In our study, 44% chose
phone, 17% chose text, and 40% chose email services. The average age for patients preferring text services
(mean = 33.6 years) was signiﬁcantly lower than both the email (mean = 41.3 years) and phone (mean =
45.1 years) groups (p b 0.001). Gender and motivation to quit were not associated with service modality choice.
Over 80% of ED smokers who accepted a referral to counselling services chose the phone or email modality. The
lesser chosen text modality was more popular with younger patients. With further research, smoking cessation
counselling services can reﬁne their programs to meet the needs of the population they serve.
© 2016 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).Keywords:
Health promotion
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Smoking cessation1. Introduction
Tobacco smoke is the leading cause of preventable deaths world-
wide causing about 6 million deaths per year (12% of all deaths)
(WorldHealth Organization, 2011). In Canada, N37,000 die prematurely
each year due to tobacco use (Reid et al., 2012). Many smokers visit the
Emergency Department (ED) repeatedly for smoking-related medical
conditions. The Society for Academic Emergency Medicine and the
American College of Emergency Physicians recommend smoking cessa-
tion counselling in the ED (Rhodes et al., 2000; Stead et al., 2008). The
ED visit may represent a “teachable moment” (McBride et al., 2003) in
which sick individuals may be more motivated to quit smoking and be
more receptive to counselling (Bernstein and Becker, 2002). To date, Ca-
nadian EDs have not ofﬁcially endorsed smoking cessation counselling,
and best practices for ED smoking cessation counselling have yet to be
elucidated.
Smoking cessation quitlines, text support, and internet counselling
are all available in Canada. All 3 modalities of counselling have beenia, 2329West Mall, Vancouver,
. This is an open access article undershown to increase quit rates for community populations, but these ser-
vices have not been studied thoroughly in the ED population. A meta-
analysis of proactive quitlines demonstrated increased quit rates in
the community (RR 1.27; 95% CI 1.20 to 1.36) (Stead et al., 2013). How-
ever, utilization of these resources is very low, with a median reach of
0.30% of all smokers (North American Quitline Consortium (NAQC),
2011). Text and email counselling services have been introduced more
recently. A meta-analysis found increased long-term quit rates com-
pared with control, primarily recruiting patients from the community
(RR 1.71, 95% CI 1.47 to 1.99) (Whittaker et al., 2012); in one trial,
text counselling doubled quit rates at 6 months (10·7% vs 4·9%,
p b 0.0001) (Free et al., 2011). Finally, a review of tailored internet-
based interventions (Civljak et al., 2013) showed increased quit rates
(RR 1.48, 95% CI 1.11 to 2.78) (Haug et al., 2011; Elfeddali et al., 2012;
Smit et al., 2012). However, there was high risk of bias and heterogene-
ity in the included studies. Results from two other studies comparing
non-tailored interventions to control did not detect an effect
(McDonnell et al., 2011; Humﬂeet et al., 2013). Among trials that com-
pared tailored to non-tailored internet interventions, one trial detected
evidence of a beneﬁt from a tailored email (Strecher et al., 2005) (RR
1.26, 95% CI 1.10 to 1.44), whereas a second trial did not detect evidence
of an effect (Stoddard et al., 2008). The authors concluded that somethe CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Table 1
Baseline demographic characteristics.
Age in years, mean ± SD 41.7 ± 14.3
Gender
Male 123 (33.4%)
Female 245 (66.6%)
Stage of change
Precontemplation 6 (1.6%)
Contemplation 219 (59.5%)
Preparation 100 (27.2%)
Action 43 (11.7%)
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or longer, particularly those which are tailored to individuals. None of
the trials above included ED patients.
Some advocates of ED smoking cessation counselling have recom-
mended an “ask, advise, and refer” approach, where patients are asked
whether or not they are a smoker, advised to quit, and then referred
to a quitline, text support service, or internet counselling (Schroeder,
2005). As increasing smoking cessation services become available, and
as there is some evidence that tailored interventionsmay bemore effec-
tive than non-tailored interventions, further research to reﬁne these
programs may increase effectiveness. The objective of this study was
to examine the potential relationship between age, gender, or motiva-
tion to quit and a patient's quit counselling modality choice of phone,
text, or email. It is currently unknown if these differing service modali-
ties are equally appealing across participant age, gender, andmotivation
to quit. A more thorough understanding will optimize existing re-
sources and may increase utilization.
2. Methods
Data for this studywere collected as part of a randomized controlled
trial looking at whether referral to a provincial smoking cessation
counselling service would lead to increased 12 month quit rates in an
ED population. Data were collected from a single tertiary care academic
ED between November 1, 2011 and February 28, 2013. Medically stable
patients aged 18 years and older who were able to give informed con-
sent in English andwho had used tobacco in the last 30 days were eligi-
ble for the study. Patientswere ineligible if they lived out-of-province or
were unable to provide a telephone number for follow-up. The current
analysis includes patients who were randomized to the intervention
arm of the trial, and who chose to receive either phone, text, or email
counselling services.
Each patient randomized to the intervention arm of the trial re-
ceived a community counselling service pamphlet, and was offered a
brief ED intervention. This intervention consisted of the emergency
physician reading the following statements verbatim to the patient,
“Quitting smoking is the best thing you can do for your health. We
know that many people who visit emergency departments want to
quit smoking. [We have a community smoking cessation service that]
is free in [our province], and they will help you quit smoking. I would
like to refer you to [our community smoking cessation service]”. Pa-
tients who accepted referral were asked to choose to be contacted by
the community service by phone, text, and/or email. No further infor-
mation was provided to patients regarding the different modalities of
service. Patients who chose to be contacted by phone were contacted
by the quitline, and then followed up with a maximum of 8 additional
calls by the community service. Patients who chose to be contacted by
text were enrolled in the interactive text-based program, and patients
who preferred to be contacted by email were sent an email with a link
to the community service's website, which includes an interactive
forum and access to a chat roommonitored by the community service's
quit counselors. In cases where the emergency physician did not open
the intervention envelopes, research assistants conducted the brief in-
tervention and referral, either in the ED or in a follow-up phone call.
Patient age, gender, motivation to quit, and choice of service (phone,
text, or email) were recorded at time of enrolment. Patient motivation
to quit was stratiﬁed to reﬂect the transtheoretical model of change
(Prochaska et al., 2013). The original baseline responses were re-
coded as follows: pre-contemplation (expect to quit never); contempla-
tion (expect to quit someday, or within 6months); preparation (expect
to quit within 1 week to 1 month); and action (currently taking action,
or quit for 1 or more weeks).
Continuous variables were described with means ± SD. Categorical
variables were summarized using totals and proportions. A one-way
analysis of variance was used to examine the association between pa-
tient age and quit counselling modality preference. Pearson's chi-squared test of independence was used to determine whether gender
or motivation to quit was associated with quit counselling modality
preference. All analyses were conducted with Stata 9 (StataCorp,
2005) and p values b 0.05 were considered signiﬁcant.
3. Results
3.1. Characteristics of study population
In total, 662 ED smokerswere randomized to the intervention armof
the randomized controlled trial. Of those who were offered the inter-
vention, 410 (61.9%) accepted referral for smoking cessation counsel-
ling. Forty-two (10%) of these participants did not provide a discrete
counselling preference and were excluded from the analysis, resulting
in a sample size of 368.
Baseline demographics are presented in Table 1. The average age of
the study population was 41.7 years (SD= 14.29) and 66.6% of partici-
pants were female. With respect to the transtheoretical theory of
change, 1.6% of participants were in the pre-contemplation stage,
50.5% were in the contemplation stage, 27.2% were in the preparation
stage, and 11.7% of participants were in the action phase.
Choice of service modality is presented in Fig. 1. Phone and email
counselling were the most frequently selected modalities, with 43.5%
and 40.0% of the 368 participants preferring these options respectively.
Text counselling was favored by 16.6%.
Data were collected from November 2011–February 2013 at Van-
couver General Hospital in BC, Canada as part of a randomized-
controlled trial (ClinicalTrials.gov, NCT0145437).
3.2. Measures of association
A one-way analysis of variance revealed a signiﬁcant association be-
tween age and counselling modality preference (F (2, 365) = 15.54,
p b 0.01). Tukey HSD analyses indicated that the average age of patients
who selected text counselling (Mean = 33.6, SD = 10.0) was signiﬁ-
cantly lower than those who preferred phone counselling (Mean =
45.14, SD = 14.9, p b 0.001) or email counselling (Mean = 41.33,
SD= 13.8, p b 0.001). (See Table 2).
Neither gender (χ2 (2, 368) = 2.1, p b 0.34) nor motivation to quit
(χ2 (6, 368) = 5.6, p b 0.47) were signiﬁcantly associated with quit
counselling modality choice.
4. Discussion
This is the ﬁrst ever ED study looking at potential differences in pop-
ulation demographics among those who chose one of three possible
counselling service modalities. As telephone, text, and email smoking
cessation services become more readily available, it will become in-
creasingly important to be aware of the speciﬁc populations that are
drawn to these services so programs can be more personalized
(Velicer et al., 2006). Personalized self-help materials (Hartmann-
Boyce et al., 2014) and tailored web-based interventions (Strecher
et al., 2005, 2008; Te Poel et al., 2009) have been shown to increase
quit rates compared to non-personalized interventions.
Each counselling modality has its own beneﬁts. Telephone counsel-
ling offers users the opportunity to talk directly with a smoking
Phone, 
43%Email, 40%
Text, 17%
Fig. 1. Study participants' choice of smoking cessation counselling modality.
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based smoking cessation interventions have their own advantages,
which include ease of use at any time and place, the ability to send
time-sensitive messages, the ability to deliver content that can distract
the user from cravings, and greater anonymity compared to phone-
based counselling (Chen et al., 2012). Text and email based systems
are also less costly and easier to deliver to large populations regardless
of location.
In our study, participants who chose the texting service were
younger than those who chose the email and phone service. This is
not surprising as younger mobile phone users are more likely to send
or receive text messages (Canadian Wireless Telecommunication
Association, 2011). Internet is fairly ubiquitous, with 82% of Canadians
under age 35 and 67% of Canadians over age 65 using Internet at
home. We did not ﬁnd that those who chose the internet service were
younger, and this may reﬂect that our study population was fairly
young, with a mean age of 42 years old.
No association was found between gender and choice of service
modality. Although descriptively, men are more likely than women to
send and receive text messages (96% vs. 91%), own smartphones (51%
to 45%), and have a data plan (50% to 45%) (Canadian Wireless
Telecommunication Association, 2011), these differences are small. Fi-
nally, our study did not ﬁnd any relationship between motivation to
quit and choice of service modality. We had expected that participants
who were less motivated to quit may prefer less “invasive” counselling
services, and may therefore not have wanted to be phoned. The lack of
any difference may reﬂect a more balanced use and reliance on phone,
text, and email as modes of communication among our participants.
Currently, minimal evidence exists for ED smoking cessation
counselling. However, more recently, an ED randomized controlledTable 2
Breakdown of service modality choice by age, gender, and motivation to quit.
Phone Text Email p
value
Age
Mean age
(95% CI)
45.1
(42.8–47.5)
33.6
(31.1–36.2)
41.3
(39.1–43.6)
b0.01
Gender
Male (n,%) 113, 70.6% 38, 62.3% 94, 63.9%
b0.34
Female (n,%) 47, 29.4% 23, 37.7% 53, 36.1%
Motivation
to quit
Precontemplation
(n,%)
3, 1.9% 2, 3.3% 1, 0.7%
b0.47
Contemplation
(n,%)
88, 55.0% 36, 59.0% 95, 64.6%
Preparation (n,%) 50, 31.3% 14, 23.0% 36, 24.5%
Action (n,%) 19, 11.9% 9, 14.8% 15, 10.2%trial found an increased 3 month quit rate in their intervention
group compared to controls (12.2% vs 4.9%, 95% CI 3.2%–11.5%)
(Bernstein et al., 2015). The intervention group receivedmotivation-
al interviewing, a brochure, nicotine replacement therapy, a referral
to a quitline, and a booster call. As community smoking cessation
services including quitlines, text support programs, and internet
counselling become more commonplace, tailoring programs to par-
ticipants may increase effectiveness.
5. Limitations
This study was conducted at a single tertiary-care academic emer-
gency department which services a large urban centre. As a result, this
study may not be generalizable to all EDs, particularly those in rural
areas where cell phone and internet usage rates may differ. Future re-
search incorporating multiple sites is therefore needed to conﬁrm the
generalizability of our results. Furthermore, all data were derived from
patients recruited into a randomized controlled trial (ClinicalTrials.
gov, NCT01454375). As a requirement for enrolment into the trial, par-
ticipants had to be able to provide consent in English, and to have access
to a phone for study investigators to collect follow-up data. As part of
this randomized controlled trial, speciﬁc baseline demographic factors
were collected. However, patient factors including ethnicity, level of ed-
ucation, socioeconomic status, and details of individual phone plans
were not collected; all these factorsmay also affect patient choice of ser-
vice modality.
6. Conclusions
In our study, over 80% of ED smokers who accepted a referral to our
provincial smoking cessation counselling service chose the phone or
email modality. The lesser chosen text referral modality was more pop-
ular with younger patients. Gender and stage of change did not affect
choice of servicemodality. Incorporating patient preferences and values
is considered a key step in developing treatment guidelines and inter-
ventions in medicine (Krahn and Naglie, 2008). We hope that these
ﬁndings will help to inform the development of future smoking cessa-
tion programs.
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